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Although the early antidepressant trials which included severely ill and hospitalized patients showed substantial drug-placebo differences,
these robust differences have not held up in the trials of the past couple of decades, whether sponsored by pharmaceutical companies or
non-profit agencies. This narrowing of the drug-placebo difference has been attributed to a number of changes in the conduct of clinical tri-
als. First, the advent of DSM-III and the broadening of the definition of major depression have led to the inclusion of mildly to moderately
ill patients into antidepressant trials. These patients may experience a smaller magnitude of antidepressant-placebo differences. Second, drug
development regulators, such as the U.S. Food and Drug Administration and the European Medicines Agency, have had a significant, albeit
underappreciated, role in determining how modern antidepressant clinical trials are designed and conducted. Their concerns about possible
false positive results have led to trial designs that are poor, difficult to conduct, and complicated to analyze. Attempts at better design and
patient selection for antidepressant trials have not yielded the expected results. As of now, antidepressant clinical trials have an effect size of
0.30, which, although similar to the effects of treatments for many other chronic illnesses, such as hypertension, asthma and diabetes, is less
than impressive.
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Twenty years ago we believed that
antidepressants worked in 70% of de-
pressed patients and placebo in 30% of
them, as stated in the U.S. Department
of Health and Human Services report
on treatment of major depression (1).
This notion, however, has undergone
a major revision in the past two
decades.

Kuhn’s original report describing
the therapeutic effects of imipramine
was based on clinical vignettes (2). As
is the case with most disorders, it was
evident even in this first report that not
all depressed patients responded to the
new drug. Kuhn pointed out that patients
with endogenous or vital depression
were most likely to respond.

A considerable body of research sub-
sequently explored which depressed pa-
tients responded to select antidepres-
sants such as imipramine and phenel-
zine compared to electroconvulsive
therapy (ECT) (e.g., 3). As part of this
development, the need arose to quanti-
fy the depressive syndrome, and pio-
neers likeM.Hamiltondesigneddepres-
sionratingscales (4).

In the U.S., Klerman and Cole pro-
duced a detailed review of trials evalu-
ating the effectiveness of imipramine
(5). Consistent with Kuhn’s findings,

they reported that hospitalized depres-
sed patients with a melancholic pattern
of symptoms were most likely to
respond to the drug. Much of the wis-
dom about the magnitude of anti-
depressant and placebo response was
based on these early clinical trials of tri-
cyclic antidepressants, and these data
carried well into the early 1990s (6).

However, in the 1970s and 1980s,
several important changes were occur-
ring in psychiatry. Most significant was
the advent of DSM-III. Using an atheo-
retical approach, this diagnostic system
minimized differences between sub-
types of depression and conceptual-
ized a broad syndrome called major
depressive disorder, characterized by a
single or recurrent bouts named major
depressive episodes. Such a “uniform”
diagnosis now included millions of
patients and became an attractive tar-
get for the pharmaceutical industry.
Thus, the American Psychiatric Associ-
ation, sponsor of the DSM-III, unin-
tentionally expanded the market for
antidepressants.

Not surprisingly, a plethora of new
drugs were developed, and almost all of
the trials for the new compounds, such
as selective serotonin reuptake inhibi-
tors (SSRIs) and serotonin and norepi-

nephrine reuptake inhibitors (SNRIs),
included depressed patients meeting
the DSM-III generic criteria for “major
depressive episode”. Some attempts
were made to recruit in antidepressant
trials the more classical “endogenous”
or “melancholic” subtypes of patients.
However, these attempts were often
half-hearted and criteria were not
always strictly followed.

So, when we accessed the public
domain data from the U.S. Food and
Drug Administration (FDA) archives
for the antidepressants approved be-
tween 1985 and 1997 (7), it quickly
became apparent that many of the
assumptions about the relative potency
of antidepressants compared to place-
bo were not based on data from the
contemporary trials but from an earlier
era. Specifically, it became evident that
the magnitude of symptom reduction
was about 40% with antidepressants
and about 30% with placebo.

The U.S. FDA public domain reports
used symptom reduction as a measure
of improvement and did not include
therapeutic response rates. Even with
this caveat, however, it was evident
that the conventional wisdom of 70%
response with antidepressants was at
best an overestimate.
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Not surprisingly, Walsh et al (8) also
noted that the magnitude of symptom
reduction with placebo had been increas-
ing in the past three decades, based on an
analysis of published antidepressant clini-
cal reports. This publication prompted
considerable attention and speculation
from a number of investigators.

The effectiveness of modern antide-
pressants was not only questioned by
placebo-controlled clinical trials, but
also by trials based on a clinical prac-
tice model that did not include place-
bo. An experiment about antidepres-
sant effectiveness started by J. Rush in
Texas became a large scale national
effort, supported by the U.S. National
Institute of Mental Health, known as
the Sequenced Treatment Alternatives
to Relieve Depression (STAR*D) proj-
ect (9). This project showed that anti-
depressants such as citalopram led to a
therapeutic response in only about 4
out of 10 depressed outpatients.

These challenges to the assumptions
about the effectiveness of antidepres-
sants brought about close scrutiny of
the clinical trial data provided by the
pharmaceutical companies, since the
development, manufacturing and mar-

keting of antidepressants is obviously
a commercial venture. Specifically, criti-
cism was raised by both academics and
the general public as to the integrity of
antidepressant clinical data generated
by the industry (e.g., 10,11).

As a reaction, JAMA Network editors
refused to accept data analyses complet-
ed by pharmaceutical companies (12).
Instead, they insisted that they would
only consider industry papers for publi-
cation if the original clinical trial data
were independently reviewed by aca-
demic, non-industry statisticians.

THE IMPACT OF EXPECTATION BIAS

Given such an acrimonious situa-
tion with potential conflicts, we com-
pared depression clinical trial data from
non-pharmaceutical industry sources
to antidepressant clinical data from
the FDA Freedom of Information Act
(FOIA) sources. In this analysis, we
evaluated the magnitude of symptom
reduction with all of the acknowl-
edged depression treatments as well
as their active or passive controls,
including placebo (13).

This rather complex set of data, illus-
trated in Figure 1, contains several sig-
nificant findings. On the left side of the
figure (striped bars, black bars, grey
bar) are data from non-pharmaceutical
company sources, and on the right side
(checkered bars) are data based on
FDA reports. The magnitude of symp-
tom reduction with placebo pill is higher
in the non-pharmaceutical industry
depression trials (grey bar) compared to
pivotal registration trials (checkered
bar).

Of even more interest is the pattern of
response among the non-pharmaceutical
industry double- or triple-blinded depres-
sion trials. The striped bars indicate the
magnitude of depressive symptom reduc-
tion in trials where the investigators and
their staff were aware of the design and
expectations of the study. The black
bars indicate the magnitude of symp-
tom reduction when the investigators
and raters were “blinded” to the design
and execution of the study.

Clearly, investigator and rater bias
influences the magnitude of symptom
reduction with all treatments, wheth-
er they are approved treatments,
active controls, passive controls, sham

Figure 1 Mean percentage symptom reduction in unblinded and blinded treatment arms from published depression trials compared to data
from pivotal registration depression trials as reported by the U.S. Food and Drug Administration (FDA) (adapted from 13). Striped bars repre-
sent unblinded trial arms; black bars represent blinded trial arms; the grey bar represents placebo control arms from published non-
registration trials; checkered bars represent data from pivotal registration trials. The mean percentage symptom reduction was weighted by the
number of assigned patients. Error bars represent 95% confidence intervals
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treatments, treatment as usual, waiting
list,orplacebo.Forexample,themagni-
tude of symptom reduction where the
design of the trials was known to the
investigators and raters (striped bars) fol-
lowed the pattern of accepted expecta-
tions. The combined pharmacotherapy
and psychotherapy had the best out-
come, followedbyantidepressantsalone,
known forms of psychotherapy (e.g.,
cognitive behavioral therapy), alterna-
tive therapies such as acupuncture or
exercise, intervention controls (e.g., sham
acupuncture, control psychotherapies
such as educational sessions), and pla-
cebo. Not unexpectedly, “treatment as
usual” fared worse than placebo, and
waiting list had the smallest improve-
ment.

On the other hand, the pattern was
quite different if the investigators and
their staff were blinded to the design and
execution of the trials. Under these cir-
cumstances, the symptom reduction
with each treatment was of smaller mag-
nitude and the differences among the
various treatments and controls were
also smaller. The depressed patients
assigned to all the treatments (active or
control) – antidepressants, psychothera-
py, acupuncture, exercise, sham acu-
puncture, sham psychotherapy and
“treatment as usual” – experienced a
symptom reduction that was compara-
ble to that observed with placebo. In
other words, when the level of blinding
was high and it was difficult for the
investigators, their staff and depressed
patients to guess treatment assignment,
the differences between these treat-
ments, controls and placebo became
quite small.

For two of the treatment paradigms,
it is difficult to blind both clinicians
and patients completely. One of these
paradigms is combined pharmacother-
apy and psychotherapy and the other
is the waiting list. Not surprisingly, the
magnitude of symptom reduction
compared to placebo was significantly
different using these two paradigms.
The combined pharmacotherapy and
psychotherapy showed a superior
treatment response compared to pla-
cebo, and the waiting list an inferior
treatment response than placebo. Sim-

ply put, clinicians and depressed
patients continued to fulfill expecta-
tions of each treatment based on prior
assumptions.

The effect of expectation bias is well
illustrated by other experimental data.
Sinyor et al (14) reported that, if there
was no placebo control in an antide-
pressant trial comparing two antide-
pressants, the magnitude of symptom
reduction was 65.7%. If the trial in-
cluded two antidepressant treatments
and one placebo arm (33% placebo
exposure risk), the magnitude of symp-
tom reduction with the antidepressants
was 57.7%, while that with placebo was
44.6%. If the antidepressant trial includ-
ed one antidepressant arm and one pla-
cebo arm (50% placebo exposure risk),
the magnitude of symptom reduction
with antidepressant was 51.7% and that
with placebo was 34.3%.

In short, the apparent therapeutic
effect of antidepressants is related to
the risk of exposure to placebo, when
this is known to clinicians and depressed
patients from the consent form. If you
lower the risk of exposure to placebo,
then the apparent therapeutic effect
with the antidepressants and placebo
is greater.

These data from antidepressant clin-
ical trials are applicable to clinical
practice. First and foremost, it is criti-
cal to note that patients with mild to
moderate depression are prone to non-
specific therapeutic effects. The com-
ments made by Brown (15) regarding
the experience of patients assigned to
placebo are pertinent. He states: “The
capsule they receive is pharmacologi-
cally inert, but hardly inert with respect
to its symbolic value and its power as
a conditioned stimulus. In addition,
placebo-treated patients receive all the
components of the treatment situation
common to any treatment, i.e., a thor-
ough evaluation; an explanation for
distress; an expert healer: a plausible
treatment; a healer’s commitment, enthu-
siasm, and positive regard; an opportuni-
ty to verbalize their distress”.

Indeed, Frank has argued that these
elements of the treatment situation are
the active ingredients of all the psycho-
therapies (16). Since antidepressant

clinical trials involve extensive evalua-
tions, long visits, many experts and
“new and exotic treatments”, it is not
surprising that, under such conditions,
the differences between active treat-
ments and inactive treatments includ-
ing sham acupuncture and placebo
are, at best, small.

Although considerable attention has
been paid to the magnitude of placebo
response in depression and the small
antidepressant-placebo differences, this
phenomenon is not unique to depres-
sive disorders. Illnesses that are chron-
ic, have a fluctuating course and are
associated with subjective distress are
prone to placebo response. The follow-
ing are some disorders that show the
same pattern as depression.

Among patients with irritable bowel
syndrome, treatment response occurs
in 56% of cases, whereas the response
rate to placebo is 46% (17). Thirty-six
percent of patients with ulcerative coli-
tis experience a therapeutic response
with 5-aminosalicylic acid, whereas the
response rate among those assigned to
placebo is 20% (18).

A therapeutic response to one of six
different anti-hypertensive agents was
observed in 58% of patients with hyper-
tension, while the response rate with
placebo was 30% (19). The magnitude
of change in one-second forced expira-
tory volume was 7% with bronchodila-
tors compared to 4% with placebo (20).

In patients with osteoarthritis, the
frequency of therapeutic response
measured after arthroscopic lavage
and debridement is lower than with
sham procedures (21). Parkinson’s dis-
ease patients are also prone to placebo
response: the reduction of symptoms
with selegiline is 12%, while that with
placebo is 10% (22).

Lastly, non-pharmacological somat-
ic treatments for depression such as
ECT and vagal nerve stimulation
(VNS), under controlled clinical trial
conditions, also show the same pat-
tern. For example, sham ECT can
result in 30% of severely depressed
patients experiencing a therapeutic
effect (23). Similarly, the implant of an
“inactive” VNS pacemaker results in a
10% treatment response, while the
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response rate to “active” VNS is 15%
among patients with chronic and treat-
ment resistant depression (24).

These data clearly suggest that a
high magnitude of placebo response is
not unique to depressed patients, but
inherent in an experimental paradigm.
Thirty years ago, Quitkin et al (25) not-
ed that the placebo response has an
early onset and a fluctuating course, and
it was assumed that depressed patients
who respond to placebo relapse quickly
back into depression. However, there is
now evidence that, once patients re-
spond to placebo, they remain well for
a considerable period of time.

In a select sample of nine antidepres-
sant trials, depressed patients who re-
sponded to either the investigational
antidepressant or placebo during the
double-blind trial continued on the same
treatment assignment for six months or
longer (26). Seventy-nine percent (333/
420) of the depressed patients assigned
to placebo did not relapse, compared to
93% (1074/1154) of the depressed pa-
tients assigned to antidepressants. In
other words, four out of five depressed
patients who improved with placebo
remained well without relapse for six
months or longer.

Mayberg et al (27) noted that clini-
cal improvement with either fluoxetine
or placebo was associated with cere-
bral glucose metabolism increases in
depressed patients. Such a potential
biological basis for placebo response is
further supported by similar studies in
pain and Parkinson’s disease (28).

In summary, depressed patients are
prone to non-specific treatment effects,
in particular when receiving placebo.
Expectations by both patients and
clinicians play a significant role in the
magnitude of treatment effects in
depression clinical trials. Once set, pla-
cebo response tends to persist and
there are sufficient data to suggest that
this is associated to changes in brain
glucose metabolism.

THE IMPACT OF REGULATORY
DECISIONS

The decisions of the FDA have
strongly influenced what has happen-

ed to the design and execution of anti-
depressant trials in the past three dec-
ades. It is important to note that some
of these decisions were taken by the
regulators based on their assessment of
prevailing wisdom and knowledge.
Their ultimate intent was to reassure
themselves and the public that phar-
maceutical companies must demon-
strate that their antidepressant is con-
sistently superior to placebo before the
drug is approved for marketing. This is
part of the public health mandate being
enforced by the FDA.

Although many of these regulatory
decisions have a major impact on the
design, execution and interpretation of
antidepressant clinical trials, this fact is
not well understood. As an illustration,
although the concept of therapeutic
response is easy to grasp, the FDA staff
has never accepted this as a valid meth-
od. Actually, the counting of the number
of depressed patients who responded
versus those who did not was aban-
doned by the FDA after the approval of
the antidepressant amitriptyline (29).

The rationale is as follows. A single
measure may focus on factors that are
not related to the specific disorder. As
an example, opiates may produce a
sense of well-being and “be therapeutic”
globally for patients with malignancies,
but they have little or no effect on the
disease itself. Thus, the documentation
of the impact of a drug on a disorder
such as depression, as defined by the
prevailing wisdom (in this instance,
that of the DSM-III), requires a syndro-
mal improvement, rather than a global
feeling of well-being.

Hence, the FDA has considered
rating scales such as the Hamilton
Depression Rating Scale (HAM-D) (4)
or the Montgomery-Asberg Depres-
sion Rating Scale (MADRS) (30) as
surrogate markers to indicate a syndro-
mal improvement for clinical depression.
Interestingly, the FDA has accepted
that the total score on these scales (that
leads to a single number) is a valid
method to assess improvement.

Not surprisingly, the variability pro-
duced in an antidepressant clinical trial
is inherently influenced by this key de-
cision. Specifically, the Clinical Global

Impression (CGI) score can only be
between 1 and 7, a rather narrow range,
while the maximum total score for the
HAM-D can be as high as 54 and as
low as 0, and the maximum total score
for the MADRS can be as high as 60
and as low as 0. This potential scatter
has been seen by the FDA staff as an
advantage in reducing the odds of a
false positive result. However, not sur-
prisingly, the use of CGI almost always
leads to a better antidepressant-placebo
separation.

Besides using that conservative out-
come method, FDA also adopts very
stringent criteria for data analyses. The
FDA staff has considered the last obser-
vation carried forward (LOCF) method
of analysis as the optimal one. In this
model, if a depressed patient quits par-
ticipating in a trial, the last known total
HAM-D or MADRS score is replicated
for the rest of the measurement points.
Since the onset of response to placebo
is early (31) and response to antidepres-
sants occurs later, this acts to minimize
antidepressant-placebo differences.

The FDA has recently accepted the
concept of mixed-effect model repeat-
ed measure (MMRM) analysis, which
consists of substituting missing data
with a computational statistical model
based on the overall pattern of the out-
come measures. Although this method
may be better than the LOCF (not prov-
en yet), it is still mired in statistical con-
cepts and not easily translated for inter-
pretation, and certainly is not designed
to favor outcome with antidepressants.

To complicate matters further, the
European Medicines Agency (EMA)
uses alternate models in evaluating
new antidepressants. For example, it
requires a relapse prevention model, in
which depressed patients are treated
with the new antidepressant and only
those who respond to it are random-
ized into an experimental paradigm. In
a double-blind manner, a segment of
the responders continue to be assigned
to the new antidepressant and another
segment to placebo. Depressed patients
are followed for approximately six
months and the numbers of patients
relapsing into another depressive epi-
sode testify to the effectiveness of the

297



new antidepressant compared to place-
bo. As a rule, the differences between
the two groups are larger than in the
acute, parallel design models. For ex-
ample, Geddes et al (32) showed that
the relapse rate using this model was
41% for depressed patients assigned to
placebo compared to 18% for those
assigned to antidepressants.

The FDA does not accept such mod-
els to approve a new antidepressant and
thus pharmaceutical companies are
forced to come up with multiple models
that are not complementary and leave
both the clinician and the researcher
confused, making it difficult to transfer
common sense ideas into clinical prac-
tice. Such a conundrum can be used in a
masterly way by marketers or be cyni-
cally dismissed as a marketing ploy.

This major hobbling of antidepres-
sant clinical trials and the fact that the
results of these trials need to be inter-
preted with caution is neither appreci-
ated nor heeded by researchers or clini-
cians (10), nor by the media, which
need sensational stories (11).

As these data about the weaknesses
of the double-blind placebo-controlled
antidepressant trials were gathered,
several attempts have been made to
address this situation. As noticed in a
recent review (33), the best way to
show antidepressant-placebo differ-
ences is to reduce the number of inves-
tigative sites, say to ten to twelve. This
fact is currently ignored, as most multi-
center pharmaceutical industry antide-
pressant trials include an average of 60
sites, some studies going to 120 sites
worldwide.

Another major factor, as we empha-
sized, is the placebo risk exposure.
Simply put, a two treatment option
(with a placebo risk of 50%) has the
best chance of keeping placebo re-
sponse to a minimum. However, most
contemporary antidepressant clinical
trials have a minimum of three treat-
ment arms, with a considerable num-
ber having four or more. This ap-
proach is significantly influenced by
regulatory agencies such as the FDA.
Specifically, the FDA requires that tri-
als attempt to show a dose-response
relationship for new antidepressants.

In other words, it requests the use of
doses of the new antidepressant that
may not be effective, so that the mini-
mum effective dose can be identified.
For example, a dose of 10 mg of fluoxe-
tine has to be consistently shown not
to be superior to placebo, so that FDA
staff can consider the next higher dose
being the possibly lowest effective one.
Thus, several studies are conducted in
futility that simply make the results of
antidepressant trials look worse than
they are. In this context, it is important
to note that no clear dose-response
relationship has been established to
date for most of new antidepressants.

Another regulatory burden, although
not universally required by the FDA, is
the use of an active control – i.e., an
approved antidepressant such as fluox-
etine – to show what is technically
termed “assay sensitivity”. Such a para-
digm is not only likely to increase the
magnitude of placebo response, as the
placebo exposure risk goes down, but
also leads to many trials showing that
the active comparator is not superior to
placebo, adding more confusion.

The original concept (5) that more
severely depressed patients respond
better to antidepressants, whereas less
severely depressed patients tend to
respond to placebo, has held true in
recent antidepressant trials (34,35).
However, the implementation of this
principle has not yielded any better
results. Attempts at including patients
who have a higher score on rating
scales such as the HAM-D prospec-
tively and prior to randomization has
simply led to a greater magnitude of
placebo response, although the factors
behind such a phenomenon remain
elusive (36).

Indeed, among the seven antide-
pressant trials where the severity of
depression at baseline using HAM-D-
17 was set at a score of 14 or higher,
the magnitude of symptom reduction
with placebo was 28.2%, while among
the ten antidepressant trials where the
threshold was set at 20, the magnitude
of symptom reduction with placebo
was 35.7%. Among the twenty antide-
pressant trials where the requested
severity of depression at baseline using

HAM-D-21 was 18 or higher, the mag-
nitude of symptom reduction with pla-
cebo was 27.1%, while among the
fourteen antidepressant trials where
the threshold was set at 20, the magni-
tude of symptom reduction with place-
bo was 34.2%. These data raise the
concern that forcing a higher pre-
randomization severity may simply
not work.

In this context, we have observed
that using the longer version of HAM-
D (21 items) results in a 60% increase
in the antidepressant-placebo differ-
ence. Such a pattern has persisted over
the past twenty-five years. It is possible
that this version of HAM-D captures
improvement in a larger group of
depressive symptoms. Indeed, HAM-
D-21 symptoms include diurnal varia-
tion in mood, paranoia and sense of
hopelessness, reflecting additional
dimensions of depression that may
be more sensitive to antidepressant
effects.

An alternative explanation of the
high rate of placebo response when
more severe patients are included may
be that the investigative site staff rate
patients as being more depressed than
they actually are for commercial gain
(38). However, attempts at having the
patients evaluated by clinicians who
do not stand to gain commercially by
inflating the scores of rating scales, via
videos or audiotapes, have not yielded
the expected decrease in the magni-
tude of placebo response. Actually,
they have produced an increase in that
response and lower antidepressant-
placebo differences (39,40).

In summary, given the constraints
enforced by the regulators and the
inability to control for multiple factors
that may influence antidepressant clin-
ical trial outcomes, it is more realistic
to set up low expectations. In this con-
text, a recent report by Gibertini et al
(41) provides a useful model. These
investigators analyzed the data from
81 monoaminergic antidepressant tri-
als conducted in the past three dec-
ades, submitted to the FDA for the
approval of fifteen antidepressants.
They found an effect size of 0.30, which
is considered modest.
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This finding translates into the
design of a prospective antidepres-
sant trial as follows. This trial should
compare a known effective dose of
the test antidepressant to placebo
(50% placebo risk), a two treatment
option. Each treatment arm should
consist of a minimum of 120 depressed
patients and should be implemented at
a maximum of twelve investigative
sites. A specific successful example of
the application of these principles has
been the relatively quick and easy
approval of vilazodone, based on two
out of two positive trials (42).

In this context, it is important to
note that clinical trials of medications
for other common disorders, such as
hypertension (43), asthma (44) and
diabetes (45), have produced similar
effect sizes, although attracting much
less attention and criticism.

CONCLUSIONS

Patients with a major depressive epi-
sode as defined by DSM-III, DSM-IV
and DSM-5 are significantly prone to
non-specific treatment effects. This
applies to both industry and non-
industry clinical trials. It is important
to note that the high magnitude of
response to placebo is not unique to
depression, but common to other
chronic illness associated with subjec-
tive distress. Increasing the blinding of
clinicians conducting the antidepres-
sant clinical trial may not result in a
decrease in the magnitude of placebo
response nor an increase in the magni-
tude of antidepressant response. In
fact, it is likely to do just the opposite.

Drug development regulators such
as the FDA and the EMA have a signif-
icant, albeit underappreciated, role in
how modern antidepressant clinical
trials are designed and conducted. Be-
cause of their concern about possible
false positive results, these regulators
require trials that may not have the
best design and conduct. Interpreta-
tion of data from such trials is difficult
and confusing.

Although there are known factors
that may influence the outcome of anti-

depressant trials, taking these factors
into account is not easy and is not rou-
tinely done. Attempts by researchers to
select patients independently from site
clinicians by video- or audiotaping
have not yielded promising results.

The effect size of current antidepres-
sant trials that include patients with
major depressive episode is approxi-
mately 0.30 (modest), and this fact
needs to be heeded for future antide-
pressant trials.
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